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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a)* the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 

mm*] 



wo 02/078113 Al I Bill 11111111 II llllll lilli lili I H 111 Hill IIHI mil Mil lilll li» HlilD IM lill Ml 



(81) }§5tB (®Pi): US. 

(84) i&%m(lkm): 3-Q';//«!|#i i f ; (AT,BE,CH,CY,DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



(57) m$l: 

#«x:M<*-$g*Mx*;p*-«#©3s&sia±*aj*-r3. ft 

@ii#oi^irt^#fiTK <r. #ieim# (20) ©sfl.»©M*<iE 
®$im# (21a) Tat>nxv^. zommmmft (2 1 a) «isi«&# 

(2 0) ©*ftW©4>&< it) 1 m?2>&ft\ZM.-3TftfflM&m<DlEm&nim 

0) ©g*VE©M#iiffi£m# (22 a) -cmtinx^zm&izte, mmnm 
# (20) ©«n»©^&< tt>i»"r*aB»icMo'r^«ffl*i5oft<i^fflJi 



WO 02/078113 



PCT/JP02/02586 




mm 

5 t&MftW 
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15 3<#K£oTV*3. 

*m&£©u:^A (Li) *wm.&&tfMM-?2>z.ttfT2z>ttmzm^itv 
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mz, vrvk-Ammz, v?v&&mommm%ik¥%m&2 o 

20 5 4mAh/cm , t^f< l 'J 3^ A-f :*>— &m?&TfflV> 6>ft51l 

2. 5^i;feffi§n^ U3^A^;f>-#«?t!i£±iHi3it&vix*;i^-^ 

A-#it^<D*/iHtf;:P1-SW&PI^#&£ttTtfc (#J*.fc£, Lithium 
Batteries, Jean-Paul Gabanoli, Academic Press (1983)) » 
25 tZ\Ztf. U^^A-^m^^, 3^iS[«^DjgLfc^©ii[m^a©^b^ 

iE^M^T^ii-r5u^^A'f^->fc^bT^so#«^ 
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3£ « © 3£ 4> fc * V» T ^ Si *T «■ © & B tc U 5 1 # A * If ffi $ it & <k 5 £ L © 7? & 

tt * irI ± $ i± § j: t *tj« ft u * 5 . 

®ten&ij*%wtcmte£\zmmftB^jEmtM>mtfimt&tzte£LT. mm 

£3. *fg^#6lc«k5«fM!«©y^^A-^m?t&Ttt, ±fB©J;5{c:A 
S ©Mtf«e&JR © <k tfBJK «fc 3 #fi/&# £ ig&M©#r ffi:fc «k tf*#fc 
<fc3#*j&#t©*nlc£oT^fr3ft£t>©T&3;>c:&> «*©U^^A«a«k 

Sfc*£fcK»<cfcaf, it)^<M$n§. ft#©*«fc;fett*rtffls© 

^tn&a^Mftti* ans cfc d &#tt©&jR&&«#©** 

PfliK:ffi*jR*Mb& , b©s#iabfc , b©T?*sfc»» ^©^HHfcwgfl-Ji^ 

Mftm<D&w\zi$, &ni]\zm*Lfe\,*mmm®nm^&®m®nmi!jt&v , £ 

©^^©^^W^^^tt#UV-75:t*©@»Tiie.^Vi^K© i b©T*'Sfcfe, 

^e>t^vi^ic*Tam^iifTb^-rvi ! fo©t 
•3fc»ai«ii!i©»£fcwu *«irt»©#ia«aK:*^*»a©*tt^£*^UT 
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Ifc$tl5iiT?feot, #0#©«^«©«liJ6«iE**mfrK:J;oTWfcnT 
15 S®*tiE^tl^®-eM$tlTV^VigM^*^tTV^ i fc©Tfe^. 

<k ZXNIJM fc «fc -5 *M£ £ ©flr fflfe J: lt»M fc «fc § £ ©» ft «fc 0 

20 ^^nstiT^^t, as&€#wu 4>&< thmmftomnm* 1 ists 

mt>2nzmm-v$>~3T, mm^<DmM(Dmm^jEmmmmz^xm.^nx 
lEmmnmz. tb&mfc<D&tem*imtz®#\zm<oT[*imw 
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#5g8fc«k*8 4©*tiitt, M*m#©MKIE®ffi^RS£{i;Lfc 

4JI©!RI*j:»iRi:j:S*ii«»tl*i<Dtfm*itf»j|fi: < k«Si^ 
*>©#*, #EI#©*#JSK:#SEUTV»S , b©T*5. 

iE«t» A@&m#©«ffifcAffi»&®«£{§;tfcAg£:j&t, m»^$^^-r-§> 

#®#©*rt«K:#fttTVi*'b©T?*S. 
•fcttTfctK IE@*«#tt, *&<ife#ia#©*ftfl&lWt-*«#fcHt>T 
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frnT&v. M.mmmm^ t%m®i$<Dmnm*imirz>ffitt\zE.?x 
*%wiz£z>m 3 ommxit, mmftvmnmo&mtfiEMMmmzk-Dxm 

M3ifi#: \Z J: T^/i§#I©#[IJ#/$*fil® 2 ft £ . 

& %m 4 ©mt a, mmfcvmftm omm #ns*m#: laots 
20 ftmMmm*nMm®nmx&mi£tix v>&v>ftmgB#£*r lt^s t ic * o » 

25 T^Jfll**OTHia©W*liiK:iES»*«Jifc«k D*«anTV>»v>M*» 
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20 StfclTSS. 

i4a(t *^H©^l8K:filS^©^[Hl*fig#©iR^M8l5^o#lii$^bfc0 

25 38 5 AH**tf»5BHtt» **lfi©»i6fc|R3 3 6fc&©#MW*©Sl*i 

ffl ©#ti£ £tk h fc m X % 5 . 

Ltcmx$>z>o 

% 7 m\z* *mm<Dmm\z&ziEm<DWtgmi$.*7KVtzmx&%. 
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m9Btt, *nM<Dmmz$tZ>Z 6£te©IES©*lg*lJ5fc£^bfcBT!»3. 

^1 IBS, *£*S©»I8K:#SllS©fcg»&&SbfcBTfcS. 
5 mi 2BI4/**JI©»llfcff*«©ft«©itK*J«*3RbfcB'T'**. 

mi 4B«» *Hifi©JgllfcHS$5K:ft©Aa©«lS«lfi!c**bfcBT?**. 
mi 5BHU *3Mfc©»ttR:«««6fc«©A«©«»«lrtft*bfcB*C**. 
mi 6B«» **Jt©»Hlfc«*S6Kfl&©JHi©*»«lrt«wb&BT?*«. 
10 jgHHtt, *^tt©^«K:«**M»ffl©#lHl1iS#©-«S^L&BT 

mi 8IH *mfi©^BK«5»a!©HM«P««Jl!l©-«S*bfcBTf* 
S. 

mi 9BMU mm~5££«M£H&*&LT>KbfcB'?&«. 

15 I2 01tt, ^;5S0!|6~1 OC«J:*^«IS*S»»bT*bfcB*T?»*. 

m2 2Btt. *5BW©*6K«l©ft«©«IH(l«*«bfcBTas«. 

m2 3BI4, *5gW©S6Kll&©*MS#:©ftrt«fflJ»©»jfiSSbfcBTf 

20 I2 4itt, *3SW©S6C4!l©jES©«ES*lJ**wb&BT»5. 

m2 5Bf£. «*©S6K:tfl©*lHl««#©*l*i«ffl5»©fi|ji**bfcHT 

I2 6gltt, *38W©S6fc«©jES©«S»J«S^b&B*r»5. 
m2 7Btt, #3SW©3 6fc«©ftft©*g*&*wbfcBT!i&3. 

25 m2 80«, *5sw©$6fc«i©*ia«a#©«i*3a«»©*jfis^bfcBT? 
©*h&©-« Ltc mx & -5. 
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3s m z mm? % it © © * ft © w& 

jis*-*-*©*?**. c<D-&mmz, \t>t>v*?x. u-n-^a tKt>n*h 

5 ©T& 0 , K0:*£P3tt'R©*?flf& 1 1 ©ftg&fc, ffftttjEff 2 1 22t 

ttflssawwftsftTVJ*. 1 ©fiance mm* 2 0*^0^-5 
K#iaMffc»LTft«K:-#oift»*i 2, 1 3*t-en-6niBit$nTv>s. 

10 Wll0FMg5f:it illHt, c©*ifi3Sl 4©rt«fc»!ttSft 

5^J:tffRMttX? (Positive Temperature Coefficient ; P 
TClf) 1 6 t^, ISMv M 7&:f>LT^L©&n££<!:fc«fcBBD#tt 

stress lc^ttsisnt^s. m^Si 4«, mm 

ftl 1 tK«©»3pHC«fcO»ri6SnTlri*. MlH5ft, 

15 6SjrLTiMl 4 tm^W^gg|$tlT*0> rt«fii&*3Wi*a&)&>6© 

tiiiii 4tmmnm&2 0 fc©««w»«&«KT** , 3fc&'pTv»*. $ 

SHgtt*^ 1 6 «» fift*«±#"rsfc«clfttf©JiicK:«fcD***«ISb, ^cmsst 

fc±sii«3a:iss»*»jt , r* , b©Tr»D. waj*, f^^AU^Ai^t 

20 55y£*fc<kD#lJ5fc3ttTV>S. %7s*T.y h 1 7 tt» 0>J;Lfc?> W#»CJ;0 

H®#2 0©jE^2 lfctt7;P5-»>Aft£J:03a:*]E«U-K2 5*»SlttSn 
25 jE«'J-F2 5 1 5 21 tlC«fc 0««M 1 4t«^WH 

£. 

»2Htt»lHfc:^b&«liI««#2 0©-»*lK*bT*'r.fc©T?*S. IE 
12 111 S@#©«rt«Sfctt«*|.«K:iES2 1 
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th 1 JSJ#fcffi£"r*ft3©»{fc*l!fc^T, 5-s*©i5**-r 

~5 0 nmmM~Z$>r). 7)V=i~VJ±ffi, ~y>r)}/<feh%> V»«;*x> VT.fcU E 
5 O^iiiaOi^Stm^. jE«£HB 2 1 b «; 09*. SW8 0»m 
-2 5 0 /imtiSD, m&mT&ZV?V&%lRM&&&MM?%ZtW'5SMte 

jEmtin*t;/uT°ffif$.2nx^z>. ecu. ^©jes-s-siiji 2 ib©»*ii, 

jE«^JB2 1 b 2 1 a©PSIifcR*t6nTVi««'&-fctt, ^©£ 
M-©JP^-e&3. 

?&mty>i, u 5=-^ a tfMktt * § « u 5" * a *^ tt m e<dv^v& 

15 H^WKltt, n/Uh (Co) , (N i ) , 

> (Mn) , «(Fe), 7JV5^^A (A 1 ) , (V) $5 At*? 1 * 

XTi) 09tcD'>ft<t%ii«t^. x«> ««j©**m«i8ic±o 

Tlfe!?, If, 0. 05£xSl. lOOiSiftOlT^. Sfc, illfe, 
^t!^;pai«f»«Ji*«-raL i Mn, O, , e&*V>fc:*U H>S^^1i3i^W 
20 f £L i F e P 0 4 fc£feK^X*;Mr-ftfi4#«5 £ <h#tT£S©T$? * bV> = 
fc*, H©«fc5fcjE**mtt* U5^A©MiI, 58m&, m^tJfe 

0 0 0t>©*SHrt©fiflreffiJfct*5J:iC<kDM»Sn*. 
25 j£«£a!« 2 1 b HfctfillfcjWfc'&A/TrSD* Mfc^CTKKIS 
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fcK, ^©4>&< <hfcl)?e#fcfflSrSft$©»£|£5^T> ftftTS-ft©® 
£WfSASmm#2 2 a©M®^ft@^SiJl2 2b^igtt6tlfc«3i^^iLT 

2 2a0i^ i^l 6 /im~4 0 ^migftT?fe-5Jlt^*bVio 6{tm 
<fci9fe^£$fc*l$&g#{rFU »3iX@fc*ViTA@*m^2 2 a#fHrg»L 

^tt§tlii#2 2 a©#«Jt#&g£UK;*:#<&t)> X*;i^-^g£& 

^A@^©^-rn^lM^fc«2sm±s^^T^^$nT*o, micjcd 

2bOj|^t 8 0 Mm- 2 5 0 /imT&3. E©J?*HU A@^JJi 

2 2 btfM.mMmft2 2 a©WffiCKW-SnTV>**^lCtt, *©£tt©£#T? 

wens. ^np B m^ti*§^«^©^(cj;-&@^ji©©is ! fc^^ 
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2. 1 8 g/cm' ^©^©T&tlfcfJ: !l©«b5feH** 
&#Sfctt, (0 0 2) iBWCttttfi?****! 4. 0 nmBUtT** 21 ttf& 
gT&So (0 0 2) ®0®r B 1H«O. 3 4 0 nm*m~e&Z>Z. 

L<, 0. 3 3 5 nmPil0. 3 3 7 nm^T©«SHrtT*tltf J: D»*UV». 

m\z> mz.\z* &£fc*i;-ns* (n s ) ft£©^st'fe#;*m^'N~&v>T3 o 

0*0-7 0 o'TJTMMtU ^lTC-l 0 0*C©ji^Tr9 0 0^-1 5 0 0*0$ 
T?#fiLT;i©«fSS0ll*H~3 OMS*#J*bfiJfr*"*fc#fc* 2 0 0 0*C 

utt^-Aass) , iii^, sun, {is#s«-&-rsz£»;:«ke> 
§o cn&oeftfcswaify^Hu i&fl:©jSf>Si*4 o otcs^k^t^ 



WO 02/078113 PCT/JP02/02586 

12 

*y*-tf-'j>, 7^^e?>, #;ww-;h 7^u> ? >, 7i^>, 7it> 

o oo'CKTcifitijiitsMigt, m^mz^m^^tcj^ > 

mmmzuxtte-oxfttkirzctfrz, ^omQ&izMsbfcgiLjjwi&znz. 
z-ox. coMiao, v?v&<D&m'mMKfe&mnv%L<ts;z,£&\z> 
j:mmz$im%!&w-&^£^5m&%$>?>o ^©i^ttxtt, -en 

iiMttgiiitit (o o 2) mvmmmtfo. 37nm&±.m®m 

ifil. 7 0g/cm'*ftt*5^l:, ^tT©^IM«f (differential 
thermal analysis ; DTA) JC&^T 7 0 0 , C&±l;:fg#&tf-^ 
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~7 0 o'c-e^Htbfc ©£, 1 0 ot:©3igT9 

oot~i3o oT;£-?#.gu 0- 3 om?*m&uwtzzt\z& 

)V7 7-)l><Dm&fc, #fi£#:, £fc&£tt£©ii&#^£^©M£©&m-&# 
J\u#>(b\£-)Vmm. #U-f5F*M». #U75 K-f 5 F«JB, #U75K«t 

£ftJ/BLfc/U*1r;PP-;^£^5££fcT.£3. 7j<^MT (H) £ 

$.mm? (O tvm^&tkn/ cfimztto . 6~o. s^ssttt!^^; 
mm (o) ££tmiigS£gA (v>*)«>s«#*«) ^tmft^^sci 

T?*ntf±DSF*LV> (#H¥3-2 5 2 0 5 S^ttM) . 8^©^1T^tt 
4&tt*K»*j:fc#T!*, HS2 2©M*ia±3tt*C£>3*T**frST!fc*. 

mm, mm, &m&mw&zwzzn$<Dmmte£<D*mmttmt:y? 
KisKzftftm. &tc\mn, mmr ®mm7>*-7, mtm- 
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mmmik&mmt its, ±m brz^m^n^mmmnt Lrmmznz 
om. #i¥3-i 3701 om&m\zmmisnx^z>v> (p) tmmh^m 

Z<D £5 Z^\t*m#tLTte, mX\t, XX (Sn) , £& (Pb) , 
7;VS-£A (A 1) v -f >>">A (In) , HI (Si) , 1^1 (Zn) , 

yyj-^y (sb) , tfxvx (bd , #'j£A (Ga) , ^>v-^a (g 

e) . (As) , m (Ag) , /\7~V& (Hf) , v;i/3~r>A (Zr) 

tekU-fy bV VA (Y) ^tf^ns. Htt5©£&&3Vi«te£tti LTtt, 
#j;U;£, ft*aMa,Mb,Li,, fe§uamMa p Mc, Md, T-^£tl3 

m*Mm^mtz&mKm&£TS*m&Kmo5%®'>is.< t% usit, Mb 
&TS¥mfc7im<D5iD>p?3.< th las^-r. s, t, p> q&j;^ 

r (DmtZrtl^tls >0, t^0> u^0> p>0, q>(K r^OT*5, 

z<d %\,>mk&®\z^\,*TMft&\zm*mftitt, liak a 

lSb, CuMgSb, SiB,, SiB,> Mg, S L Mg,Sn, Ni,S. 
i, TiSi,, MoSi,, C o S i , > NiSi,, CaSi,, CrS i,, 
Cu s SK FeSip MnSi,, NbSi,,' TaSi,, VS i,, WSi 
j, ZnSi,, S iC, S i } N 4 * S i,N,0, SiO, (0<v^2) , S 
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nO, (0<w^2) » SnS iOj, LiSiO»5W4LlS nOfi:^* 
U^tfASlftJi • l*K»irtBfcA**r#£ ITS, Hfc> fi&©&EHb£$f&5^ 

V>TAtt2 2fcU^#A&K#*ftiil/T43lK Afi2 2CDU», U^tfA©© 
ft • *Kfc J; U «A&JR©*rttt • *#teJ:*«^t©lin? 

V>3©tt, ««u^a3t*«l8K:3&:ofcl^©BBlHlll*JEftftb, B*^m 

ffi*2p^f-f K^-r >j ( s b a g 1 1 o i) \zmmt<nMm2tiz> 

M?i.\m®&ni£&4. 2v <Dmz%£%ntu*) > raiaK^flE^ov 

&±4. 2-V£4T©«Hrt©-*fc*ViTU^^AS!»M! ■ *KBI«&AS*m 

& 5 V» tt U 5 1 # Ufcft*© U 3 s - S A=Ufc«?& t^«-e*5il, U 

^£A£©E • MnJtl^^«iW{cU5 i ^A^JiS^fm$-&§J;'5{cbfcJli: 
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BAtf£tfntf£ u a £±gs© mm < & % £ © - ^h^t a u ^ c a 

c:n6©w^*«kD»*«jfc#afc»K:ra:, n@e«jBE^»^««jEE 
fca*M©«**jE«pic*v»T«2 2 £#rai-rs v^t7&&m<DM*ffimm 

0 mUT-V&Z Z.tOfift&Vte, U 3^ A&K©*rffiftj&s^iS£5 <tt£&© u 3=- 
^A^#^©K«WSI8^«, 1 5 0mAh/g£LhT&3;i<i#3F£LV>. U 

*^6*fe6tlS, , 
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Wfc, #Uxf 1/>H 1 0 OIC&Ul 6 0r£TF©$SfflrtK:43^T$/ir y 

w#©^ii-* i o oii%tix, 3i?uti/7^>ais*«Ji o»ixa±8.o 

25 H»UHiLflK»l 4 0t;£U:2 5 0"C«T, fl>LH}ba«l42 c m/$m 

±3 0 cm/^TfT§ut*WSL^ 0 

tK, ^©*!s©ft«#{ciI&&M31t37j&, *fctt»«^»3WLfcn-;HcfilE 
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<fcn&±5&T©3li&JfcT5ISBoT'bJ:v>. 5URJtd^#*r#5t, 
£b<£V>^£,T?&0, ®#S«^ffitf5t, «©&&#*+#£& D, jg 

tf, #7jcfb-&#f«i:0^D, 2 5t;fc&tf SBWffi^U 0 . OmPa • s ETF© 

«ttjfcttx x t «fc o ft« * n* m © i a * fc it 2 u&>± * ?g£ l & t> © # 
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1. 2--7j* h^r*>X^>, x h5t 2-^^rh7kFD77 

X 1, 3-^^V7>, 4-^^;i/-l, 3-WV7X SS^fJK 

g 1 K 7-fehxMUk ^u^o-hu;i/> 7$;#xMJ;k *b 

V*W($MVVJ nho^^>, zfni^x XW7>, ~7*^ 
£«&7y*3^ilfcbfcfe©fc2jWiStf&n3. ttt, ^nfc»«^s« 

* j: tX3teife*u--< ^ * *a*r -s fc » ic r*, x? k- 7ntf 

l/>#-#*-K Kxk>*-#*-K S^^fc-tf^-K x^M? 

AltLTtt, 0B*tt» L i As F|, L i P F 6 , L i B F 4 , LiC 
lO,, LiB (C 4 H s ) 4 * LiCH,SO,, L iCF,S0 3 , LiN 
(SOsCFj) , v LiC (SO, CF 3 ) 3 , LiAlCl,, L i S i F P 
L i C 1 £J:tfL i B r fcZifimif 6tl, ilfte.©'? ^W^-ftlfr 1 S£fcte2 

Omo 1 /k g£*TT&£;i£j&t$f£L<> 0. 5mo 1 /k g£t±T&tl««t 

«Ml£fflHTfe«klr>. y;p«©«#Htt, <t>«IMiaTlmS/cniK 
J:Tfc&t>©T&ntfJ;<, ilflfifc&cktf** M8f^ ; fflS'&*©«Jifc1*K:lS3ett 

ft^'JrX #'J 7<yffct:xUx><i:^U^^-y-7^^D7ntri/>©^S^ 
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U^AHC^Ste, SMtlRKHlC, «l:^LT3. Omol/ 
kg^TTJfeSCWSK, 0. 5mo 1 /k gJ^±-eabn«cfc0^*bVV o 

fit, u^TWtt^oii «©M©^£;tirrs<DT&&<, mmnm. 
?3i£\z£9mmj&mLTiEm&Mm2 1 b*Mi, ie@2 1 £fiws 8 

i(3IEl)$llTtI^Jl2 2b$Ml, A® 2 2£f£§rt<5o 

^ViT, IE^m#:fCiE@'J«- K2 5 t)JfcDtttt-5£&fc:> ft 

g£lS#2 2 al:^iU-H2 6 £^&&£f£«fc DlfcDtf IE® 
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2 1 tti2 2 t*tnV-?2 3§#LT#IhIU MU-F2 5©ftSg&£ 
IT, #[HjLfcM2 l*<t^1i2 2£-*f©|fc^Kl 2, 1 3 Tife^-SM 

1 1 <Dft3izm®T%o iEM2 i^i;ti2 2&mwi i©^^(ciK^Lfc 
Mfti i ©aiPSSgBKimasi^i 4, ££#«i#fi s&&tfmmt&$imir 

Kb, tnW^ 2 3fI^g$nfcH^<£^tT, *"$\ A@£$"JJ1 2 2 b £ 
m2 2 K«U^#A&fi##rffibiiitt3. JintctO, Hfr&#JJl2 2 b©^Si 

© V> fc> «$> § U ? £ A - £ ij 5^ £ A < ^- > - © M# ©#tt, 

-Tft t3 t£&© U ^ A -f «k D t> ffi n x*;i/#- ®m& J; &3faifc 

mz, *mm<DKmT\t, msm\zm^.m\z^Lftx^\z, #ehhi#2o© 
MiiiiMufct©) 2 lbfimftznT&z-r&m&H-mmizmmv 
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TV>5jES£*#2 1 a £ <h <fc D . C 2 1 ad; 

#ttT©#ttx*;^-tt«^fi*x*;^-«ft©$6^*i«!i±*Jii«-r* 
ti*«TS*. Sfc, n«*6©**»a:JEE*©HiJIP^>-t©lli©i»flM|EfcjBHL 

tb'tvft-mmo&miz.iEm&mm 2 1 b#ifrft£nT^&v>jEtt&«#2 1 a 

||Htfi#2 0 OjfWSS^< it) C©jEffi3Ut*2 

^«fc»«-r4&t*LT> «»©s»«ji<?s®ai"r 5 Brutes. *fc, 

JI2 1 b*»M*tlTVi^V»M**#2 1 a^2^St*ID#^TS5J:5l: 
Ttttf, IE«mm#2 l a©**J3©|Siiii#&£tiJl/©Sfl5# (M®»MBB#2 

9) tzn&vbimftmmofrftifititmbfDWft (tt-®fiiM$# 2 8 ) to 

#«WU 13 BfcjRLfc£3fc)m#fc#ffiL©jE«**#2 1 a^S^J^fcl 
M $#&«•&© 2 tet&O, d©2^© (2S©) tf€rfflb©iEffft*#:2 1 a 

fc0^»C»ttaii:T««l©»»3t*&|gji-r*J:t*ST*, £©2fi© 
»*fflL©IE**«fls2 1 a J;D i fert^i|iJ©*Me5^^m^fC^#--r-5#lHlSS 
#2 0©£M4i3£BI$#T&3$Ji$j££, C©2S©tftffib©iEil*m#2 1 

afc*oT«»©^»*5JnA&n***W&»*^tt«*&H*6««'r* 
Ct^Tft«. fcfc, d©.£5&#lHi^1I#2 0©ftM£> WSSMIBtf 2 9 © 
IEMm#:2 1 aT$5«i (£S) l:lotg5 CtCA 0, £©£?& 
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mm n.m<D^\z\t, fB5ABfc-£©rta&©gisMt«#©rtja. 
mnm) 2 2b^ua^iis*2 2 a©jt®^Mg&#3 lo^m^m 
mw2 ov>mnm°T:. lEm&mm (jewmji) 2 1 b«MUAv^iECM 

#2 1 a©)t®SMgB#3 0©£ffl*rtMttfc«fflSli-a*HB£bTfeJ;V>. d 
©iSfcTSC^fc^tK £©£©*«# 2 2 a£fc«IE«imft2 laiDfe 

Jt EitfTS*. flic, E©«fc3fc*a!*?l!i©«'&lctt, s«khe-© 

F»3igB©#lHim@^2 0©*MB#*V>fc«K «©S^^©^®-&ffl® 2 2b*fc 

20 TttHS*«KbTVi*. ^5 A0*<t?;m5 B0T?tt#lHl«@#:2 0© 

£RIC», fg5AH*«fc^5BHT?*rt«fc*f®bTVi«frffi«Mffl5)-3 1, 

25 |g6HC«*WfcSbfc«k3fc, 4MHMIJI2 2 btfMS&lc&ftStt 

TV^Vity#fflb©MlS«M«^ 3 2*tRtt&n&ft«**#2 2 a tiES^SI 
Jf 2 1 b^M®*fcMSnTV^Utf^tHb©M®@M^^2 Hfi&lfrZtllt 
IIIi#2 1 at^^2 3§^bT«PUfct>©{t«k^T, 

#2 o©*^fflsia*s^tt-ena±#SK:«5i:tfc«kt)» m?art^T©@ 
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*^«©0*Wb©]ES*«#:2 1 

2 0©£g«jtgB#T&3«Jl}ij££. «Jfi©ft«fr&Jq*6ft*;&3*tt«** 
lfcttf«&£#S*m-*iIi#T**. «*tfft«jfe5©*#ttfcJEE;& 
©WJp**©tt©JMWfc]BHbT, SJfirtSfPC^^^f^TOi^^T'b, 
SI* £©«*M©tt$lHb©ft«&*#:2 2 a ttJ#ffib©iEfi«#2 1 at 

5#®m@# 2 o ©£g$M#Tfca«ji«jiK:$g*&#£ c^c t^**^ 
u § z t tt e & m < z t nfi »s m t & * . 

m2 i^ah2 2#tfflv>&n*. 

IE Si 2 i7 0i:^bfcJ;5i:, 3?ft©iEM*mft2 l a©^#f&j©- 
SSfc, JE®-&MM2 1 b£^£nT&6>1*PI®#gtfJbT^-5M®gMg&#2 
7s8««W-6nTVi*. £©*£, f9iSft£tt&2 iE@*m#:2 1 a$Ai 
*®#2 2 a#i:*t#|HlbT#|HlM#2 O^^^bfet^fc, *-©«ftJ18£ 
l«*SV>tt-tnfil±fc«»»lCH'3T«5'b©iifeS. 

#8Hfcwbfc«k3fc»-#tt©IESaMtfc2 1 a©ft##tf]©-SB 
ftM®frtfiEM&Mm2 1 b SM$tlT*S-f @fflbTV>Stf-®@MgB# 
2 8*»«W"6nTViS. C©^-&s IE&i£m#2 l a$tiIS#2 2 a^t* 
fc*®bT#|El««#2 0 *»/Sbfct*fc, tf-S)gMgB#2 8£, #@M# 
2 OOMJWBfciaStSCiCtO, *3HfcSbfc«fc5$#lifM#2 0 

2 1 a^«lBF*n&t*fc. ■£©Jfr®«Ma*#2 8©3SK:*W1 Of 13 

S»»2 9£KttT*5€f» COiE®«i*2 1 a^Iil#2 2 aStjfcfcg 
HbTMUttZ OfcJMWSCfcfcJiD, 3UBfc-«l£7Rbfc«k5fc, $ 
HF«@#2 0©*ftBfcjES-&aiJB2 1 b*tf£ttrfcifiS2afciES«*#2 
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&»-T^>IE©mm#:2 1 a©-JBfcWU |35@fiMgl$#2 7§Si(t5t*l:, ftft 

2 1 a «il»a^*C#Hf4 (&3V>«#TDfttf£) ftl*3 
jg£ftftJ^£T#fcIE«-&5!l«2 1 b#&#SnT£&*fiES&*#2 laOl 

£K«fc?>, «5BHfcwb&J:5&*£©#ia«*#2 0S»*t*Ci«»T* 
# HI * H 3 ft ft « © fc tt» 5 B EI ©S ft J§ © ®fi fc w b & «k -5 tff D ft 

tf*j8*»j*-rs*'&*«*v»©T, n«aift»fc*tt*fti's«©»»K:fc. fris 

httKV-Z 2 3 £:frLT»JILT&5#|E!m@#2 OTH Hftfc* ftfl-M 
fcliESilfi#2 1 a©W®&M8&#2 7*fcttM-1B«S»^2 SfltfttUTSIItt 
©*££«> mc»iili^2 2 a*»#flEUTViS. ^T, £©cfcS& 
j§£KK3u «BM#2 0©*?ftAHlcM-r«ftffM#2 2 a©*l«fc, 
fgl 5HKSbfc«fc5a:ftrtH©lJS»K:»«'r*«*lCfrlii«a«»3 1 &« 
ttn««kV>. 2&3W*3 6fc:iMS**fl:2 2aO«MolS»C»*t«*» 
fcPfMMtf&3 2 fcfttttfcJSl 1 HfcwLfc±5fc*B»f£©ft«2 2 

ft«2 2*»ft^mc#ft , r*»JS©*^fcW:, ^l20C^lfci5(c 

nm$knfc2 2 a©snja©ija#fc#*««#KpfiB«M»0-3 2&mtts 

»©fP«*#*Ht5&«T€r*. »SV»tt, $1 3 BKjSbfcJ;5fciUMMt#2 



WO 02/078113 PCT/JP02/02586 

26 

2 aBMi(D imft\zMl&TZ>&ftlzKWmM.®ft3 3 *WiWZ>z.t\z& D, 

#3 3 CDS ^®Sftfc«h£K:^©JtMEMgB#3 3 ©£ \ZftMM 

£ 1 Ji£3^&^ft^±K:moT&5<£5&g£©W@§tMg&#3 4*WLttZ>Z\ 

(^^4 1 ~ 5 ) 

£T> l£MU5^A (L i, CO,) tfflLZVVVb (CoCO,) iS, L i 
,CO, :CoCO,=0. 5:1 <DW\Gxm&V, aa+fcfc^T 9 

o o < ci?5i$FigMbT> u^^a • 3/-v\sbM&mm (licoo,) *n 

5> J cPDS7r^;n;Ii$nfcL i Co0 1 coE-i/t t t<-ttwfc. 

*5M%££2i£U CC0g^|j9 411%t, Sm^JTfeS 7^^7 7X14 
3«S% ijg^PJ'C&S U 7 y {btf r: Ur>3Si%t SS^LTjE 

•7AftJ:!)fe«IESMft:2 1 a©Wiifc«-fcft*UT«*S*, n-;P7> 
7.$-CEE$SJ&MLTIE&-&5iJJ12 1 bS)gJ$U S*174 /*m©IE@2 1 
SUfc. *©©"&» IES*S#2 1 a©— *fc7 , ;i'5 — >7A«©jES»J-H 2 5 

N-^?J1/KDU H>fc^«'**T^9U-!Rtbfc©"fe, 5 Atm©^r^ 
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®-vfe&j&mhxfkm&mm2 2bMu, m&i 3 0 ^m®Ai2 2 

iEM2 l&£tfM2 2**:n : eriftmVtz<D%, M&2 5 wm©IS^7Lft# 
5 VX^U>MW7J )\'J±&QteZ>-tftl'-? 2 A©2 2, 

^23, IE® 2 1, 2 3<DM\zmJSLTZ<Dmmft*1&m#Lk&%.® 

mmb. ^12. 5mm©^0^S#2 0 SfPIJUfc. 

giHiMft2 ofc^utfc©-^ #@m@#2 o z-tt<Dmm&i 2,131? 
a@u-H2 6£«m#i i\zmmtz>t#\z, mm u - h 2 5 

10 tfMftl 5K»»UT, #0*S^2 0*Xy*;Pfco*bfc«UH©«»ftl 1© 

fc. X^V>*-#*-bfcS?^5 1 JU*-Jl?^-h«JB^l/fc*j» 
\Zs IMiLTL i PF, Slml/dm 1 ©^**T?»j»S*fc*©«ffl 
V*jfc. ***©ftA*tt3. Ogilfe, 

15 Hifittl lOftflUcWKSttAbfcOft, tIC7X7r;H^i*Lfc^ 

*<firy h 1 7^tTl«!il 4^«m©l .1 KH»5CtKAD, $Jfcm 
~5l£OV>Tii&l 4mm,. 5 mm© S>x U -n—;i4H— 

2L©«fc5fcl/T#6nfc**«l©€*M*WJfeLfc. *©W#*i: 
#«fc*rft»TX:M'4 £ -**S*ttIl/&. 2 0 0mA?4. 

20 2 V*T!CCCV3fe*SfrV>» 2 0 0mAT?3. 0 V*T*««ff5 

»^6»*6nfcffjEE*36t£teJ;oTffb»*n*ai£i/T, ^oticftstT? 
jfidsnT36ji*«fei;* , b©i*je*n*. -tc-c, £©<k5ftffi®$fcirrs 
2 c u #b»ie-c$«4. 4vt$7?it&i, 

JEE*fclRbT©jfc£ttfcHbTtt, **«Ufc«tt*«*#©±fcK«bfc«, 
cmc^#«©ia«*»5mm©*«©flrSS*fc^#3iTT, 1?6ftg|ST$Iii§5&t 
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S 

VO^SjSSffibfc. C©Ml?tJPTCf0?cfgll^T|!D^lT, 
5 ftg#B&©B£tttt. £T*-©n = 5©¥^#Tfc5. 

(SUM 1 ) 

uWiMlTH IES2 1 fcS&7 0fcjKL&«fc3fcmiiigM&#2 7jJ»»lt 

enfct>©t"r5t*t v ^@2 2$^i 2Hfcw^fc«k5&wis«a«»^3 2 

10 II^Lfei3fttIilSflc2 0«bfc o ■£©»** 9ilCiUfci;5 
\Z, ^Mitt9 9 0mAh, xW-^gtt3 6 6Wh/l, ^*fMfttt 
1 1 01C£fcofc. 
(£)6ffl 2 ) 

21©*Jfif!2T?tt, IE® 2 1 ft»8Bfc*bfc*3&HliiM*#2 8jWRW 
15 6nfcfc©fr*t*fc» C©iE*2 1 t»l 2Hfcwbfc*5&JHl2 2ift 
■fe/lk-* 2 3 $^ltaib, IEH2 1 ©M-®gMS5^2 8©&ffi#tft*jflK: 

X*;M=-«gtt3 7 7Wh/l, ^«*TfiflEttl 1 5tt'«tofc. 
20 (ftHMS) 

£©**** 3 T»» ES2 1 *|g8HfcwLfcJ;3^iS*fi»»2 8 W* 
6tifcfc©tf*t*fc, JHE2 2 SSI 5B£^bfc£5fcftrtJ^£Mirf 5 
ftMfcK-®gMgB#3 l*tRtJ6n&>b©tU, IE&2 1 £A®2 2 <h£-fe/1b 
2 3ft^LT«UibT*|gi/fcfc*teiEtt2 l©tf-M@M$#2 8 ©£B#S 
25 «^.J»fc*IBf «*3fcRftb, *ftMtt±BO**«l iP5«fcl/T, S3 
Bfc«bfc«k3fc;|ij6©*NiMWI#2 Ot»*Lfc. *©»*, *19Bfc«l/ 
fcASfc, 0 3 OmAh, xW-g$tt3 8 lWh/K 



10 
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, eSM 4Ttt. *« 2 ! £S 9 0>C*Lft*5 U*mm» 2 8 
! iftS 2 2 ttt/tV-* 2 3 «*UT« UTMbfc* SKI* 2 1 •« 

ffi Ba*» 2 9 cbb ux i j; 5 e«eu *nwn*± 

bfc . «i««tw«- *»*«i*ioio»Ah. *** 

*-SS«tt3 7 4Wh/ 1 , *8#fiKtt9 0T5t*ofc. 

j:aft«KM>iiic*i«-*«Eii««a«»8»*«»6nTv»*t*i. 
s gfi®» 2 9 «>«iwwm kwhut «uww.t 

■OMNI 2 otMUft. *••»• * 190 ^ 
Ht*«. «««.*9 9 0mAh. I***-«««S«HWh/l. *S 

* *Hfe5g««9 7 OmAh, i^M-W3 5 

sue*** 1 - 5 * j=tfium 1 ********** 



15 



20 



25 



WO 02/078113 PCT/JP02/02586 

30 

©**«5©«.*#**tt8 Bt^fcoTSD, tt©3MMI*tt*bTW6*fc 
fcV>figfc*fcnTV»3. unit **«jE**«#2 1a©W*M«»2 

fS2 0/im, |4 9mm©fc©^l^t*L «2 2 £bT#***±B© 
20 £lfi«l~6£IWe^i£jWS3 2 0p.m. 415 lmmCftOSIB^ft. 

-**-K s?;*^*-**-^. umi©LiPF t ^n^n5. s 

wtl 25. 8wtX, 17. 2wtX, 47. 3wt%, 3. 9wtX©Jt 
25 Tig-&b, »K*8 0t:iC*J»b*««6«»bT^«©»**»fc. *©«£ 
«*©**JE*2 l»«V»ttft«2 2©±KH^^-^W-H*»V>T 
3 5tW3WM§cil:iO. jE@21tAS22©^ 
n^nfcffS 1 0 ftm®gmSi4 0m. ^bTiE^2 1 tII2 2 t 
ft>fe/1 2 3 *#bT«lbfcfc©!C*Wtt**V»tt|IB*«*fc£*& 



IS 



20 



25 
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.fcdfcLT, liMM****** 13 0mmX5 3mmX5mm©, ^170 
Mtti:^tW^2 3^itTUt. !i«o«i:bT»«ft 

^2 1 b ^g^i2 2b t-M^nt^5%®tMu, *<Di**P!fc 
(Hifiw 6 ) 

fti22 Sil 2@^UfcJ;5aS®KI^3 2WHnfcfe0tU, z: 

3 2 *t***J3 « 1 A f * a 5 fc#BT * - * * * 5 ' 2 ° *** ^ ** 

t 0 «|, f2 0@^Ufc<fc5^ t»«tt«0 0mAh, x***-«* 

«2 6 9Wh/l, n»»MB10 5T:i:^ft. 

(£)M 7 ) 

Zicomfl 7 Ttt, IE® 2 1 *J& 8 H fc*bfc*5 2 8 *** 

fc. ^2 0Bfc*UjkJ:5fc. Jt»««tt6 1 OmAh, x*»*~ 

(HS6^8) 
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tt«fcfriB«fi«»3 l&WtV*>ntcb<D£\s* Ctl6St^l/-^2 3£fl-L 

5 o*j*&bfc. *nH*©**m±B0**m£P9*fcL&. 3§2 

0@Cilfei5l:, Mi«6 2 0mAh t x*;Mr-*«tt2 7 8 Wh/ 
K ftg#iagtel 0 3ti»^fc. 
<*£«9) 

c©*£«9'?Wu IE@2 l *I9ilc*bfe<J;5ft:)i-®ga^2 8£«ktf 

2 0t»Ul/fc. *nan©»^tt±B©**«li:W«ttfc. *©»*» IB 
15 2 O0{C*Ufc*5{C, gmi«0 5mAh, lW-»2 7 1Wh 
/K #«*ra*tt8 9tJ£fcofc. 
(ft£tll 0) 

£©££4*1 0T?tt, IES2 1 4£9Hfc»Ufc«fc5a:frl5M»^2 8*3* 
tfM®gM8B#2 9«««*t6nfc*>©t , r*t*te» A© 2 2S^1 lHfcwb 

^2 3^bT8iIl, W®&Mg5#2 9#*fl«fc£ffl-rs&#fcM-li!*M» 

. u&. *nan©«»tt±E©*£«itw«ti/fc. ^©^*> £2 0Hfc« 

25 UfcJcSfc* )6»*itt5 9 5mAh, iW-f Stt2 6 7Wh / 1 , fl-g 
^£I»8 2 < Ct&-ofc. 
(it^J2) 

tt««2tlT, *«#©*ll«©*liK«M»»©£V^, Hfc&S^M 
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5 i»*MbT, ±B<D&mmMtmm<DmmnwiZft'ot^ s&2 

0HK*bfcJ:3rc, £*Mtt5 8 0mAh, I*M-i*»2 6 0Wh/ 

fc C t fc J: 0 . ftjtlfcfl©**©!***-**©** 1 *^©**©*^ * 0 

fcV>IE©glfi#2 1 a©M®©MTO2 9«t»TV^«fc»T»*»*6n». 
15 b»U*©-», ji<03MliH10O^*«flEtt8 2T:tfeoTfiD, *&©£*& 

1 a ORMBtfft 2 9 #«oT»* C ^ C(D«»KM««» &»* & * 

25 MA«*2 8^WlW2 9«^^°^ W ^ t: ' « 

2 2 fcbTJSl 2Hfc-***bfc«^ 3 2*Wt&nfc*© 
ftffl^T, *n6*«k/tl/-^2 8**UT«lU II2 2CSBESW3 

2 mm 2 1 ©n-®ssgR» 2 s »mi» 2 9 1 ©r^ c»*n« * 5 k b 
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#2 1 a©fr®»M^3 0 Sf^3ttS<k3fcbfc*£K:H»T«9lbfc#, 

2 0fcj*bfc<k5fc, H«&«#2 2a0Ml^3 l©£6fcrtHttte, 
10 ^«]StrtJBffit©Wlii3^*M»»fcfeoTVi*WiitlM«^3 6*»J«bv H 
2 3 0(C^bfcJ;5fc, iHItift:2 0fc*5V>TJti5M*fl'3 l©3£K:ftM 

^2 40H^Lfectpfc. IE@*«^ 2 1 a ®m5®Mg&# 3 
0©£6fcftW§lfc» ^Ji®£rtJiig£©M®#SM88#£&?TV>3M®&M 
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